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e Quality-by-Design approach

i s

Case study: Impurities determination (stability study)

Method: LC-ESI(+)-MS
* m/z (P4FX98): 116
* m/z (P4NX99): 117
» heteroatoms / structural analogous

Context: Co-eluted unknown impurities (C1, C2 et C3)
from complex matrix, recorded at same m/z ratio

“Improvement of a stability-indicating method by
Quality-by-Design versus Quality-by-Testing:
A case of a learning process”

C. Hubert et al., Journal of Pharmaceutical and Biomedical Analysis, 2014.
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= Quality-by-Design approach

API Stress Test

Phase I:

Selectivity between API and
known impurities?

Phase Il

e Quality-by-Design approach

b i

Phase I: APl and known impurities (stress test)

» Fixed conditions: » DoE studied condition:
-pH=4.0 - %o . (buffer/ACN/MeOH)
- 2 C45 columns - Temperature (22°C a 44°C)

= Mixture D-optimal design
» 20 points (n = 22)
« 3 days

0.6 0.5 0.4 0.3 0.2
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Phase |: APl and known impurities (stress test)

Reponses: Tig TraetTe

Y =P, xMeOH +B, x ACN +B, x Buffer + B, x T+, xT?+B, x TxMcOH +B. x Tx ACN +
Model. B, x T xBuffer+ B, x MeOHx ACN+ B, , x MeOHx Buffer+ B, x ACNx Buffer+ E
CQAs: Sparxgs-panxge > 0.2 min tB(P4MX01) > tE(impurities)

Observed vs. Predicted, Residuals

Results: g L
. ODS-3 g !
. 22°C-30°C i g i
« 17:0.65-0.85 I -
1
e Quality-by-Design approach
.
Phase I:
Selectivity between APl and
known impurities
Phase Il Specificity?
Phase ll:
Selectivity guaranteed within .
the finished product? E
Con!
[ Routine |
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Phase II: Stability-indicating method

b i

Phase |l: Stability-indicating method

Fixed conditions (aged matrix) :
— Inertsil ODS-3 2.1x150 mm (5um)
- pH: 4.0
— Temperature: 25°C

= Mixture D-optimal design
* 9 conditions (n = 11)
* 1 day

Y = B; x MeOH + B, X ACN + B3 x Buffer + B, x MeOH x ACN +
Bs x MeOH x Buffer + Bs X ACN X Buffer + E

Reponses:

. Y=8 > <McOH +B, xTx ACN +
Model: B> B, x ACNxBuffer+ E
CQAs:

Results; W
- ODS-3 \ N3
. 22°C-30°C %
* 17:0.65-0.
o 13
e Quality-by-Design approach
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Quality-by-Design approach

Phase |lI: Stability-indicating method

tapamxo1) > te(impuretss)

Reponses: Tig Traet T
Observed vs. Predicted, Residuals

] o .
Results: o

%9 - - ot

. " Dhm:d(mm‘)ﬁ 2
CQAs:
Sparxes-panxes > 0.2 min Sc1-panxge > 0.2 min Sparxes-cs > 0.2 min

SP4NX99—C2 > 02 m|n tE(P4SX95) < 22 m|n
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e Quality-by-Design approach

b i

Phase II: Stability-indicating method

DS:m,,=0.3
=0.45

Binary mixture
selected
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== Quality-by-Design approach

]

Phase |lI: Stability-indicating method

Selected working conditions: 1 e
« Inertsil ODS-3 2.1x150 mm (5 pum) dl
- MeOH / NRAT M98 (16/84, viv) - -
* Temperature: 25°C B
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e Quality-by-Design approach
Validation
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@%.ﬁ:é;, Method validation: quantitative risk assessment

Validation objective:
Management of the risk associated to the results

Tolerance interval as a predictive approach

Pre-study versus in-study

“Using tolerance intervals in pre-study validation of
analytical methods to predict in-study results:
The fit-for-future-purpose concept”

C. Hubert et al., Journal of Chromatography A, 2007. 20
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Pre-study versus in-study

Levonorgestrel (proportion (B): 95%)
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Towards a full integration of
— optimization and validation phases
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% Quantitative QbD strategy

Design Space : a knowledge space

Risk management of quantitative performance
of the analytical procedure throughout an
entire experimental domain?

“Towards a full integration of optimization and validation
phases: An Analytical-Quality-by-Design approach”

C. Hubert et al., Journal of Chromatography A, 2015.
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== Quantitative QbD strategy

i i il

Working space
Glucosamine / galactosamine in human plasma (SPE-UHPLC-MS/MS)

*« CMPs : ACN, pH, T.

* Acquity BEH Amide 2.1x100 mm (1.7 ym)

» Custom central composite Design (n = 15)

* CQAS: Sy sompounds > 0-2 min et T, < 30 min.

ACN = 88.5% pH=15.75 T=50°C

-
5
— %)
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Quantitative QbD strategy
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== Quantitative QbD strategy

Probability of success
Y =B + B4 x pH + B, x ACN + B; x concentration + B, x pH x ACN
+ Bs x concentration x pH + B4 x concentration x ACN + ¢
Glucosamine (25 - 500 ng/mL) :

X 60 [} %"‘ i ) ° e
28
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%@ Quantitative QbD strategy

Validation of the working space

Glucosamine (at reference point)

Validation considering Validation considering a single
the entire working space () set of experimental condition

Accuracy profile (beta=0.95) for pH=6 and %ACN=86
Accuracy Profile
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== Conclusions

Quality-by-Design:

A

N

Management of the risk linked to the qualitative
part of the analytical method

Usefulness of the
DoE-DS approach

31

@%jiég Conclusions

Validation:

iy

St

Management of the risk linked to the quantitative
part of the analytical method

Tolerance interval is
a good predictive tool

32
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% Conclusions

Full integration of optimization
and validation phases:

Risk management of the
2 quantitative part of the analytical
¥ method throughout a working

o space where qualitative
performance is achieved W

[
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